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Specification 

1. Title of the Device 

Heater jig for vacuum deposition 

2. Scope of Claim for Utility Model Registration 

1. A heater jig for vacuum deposition which heats a deposition raw material of 
a device in which an electrode is formed on a substrate by vacuum deposition, 
characterized in that a base plate for a slider having a ditch for a slider is attached to a 
deposition chamber base plate, and a heater is made to conduct back-and-forth driving 
in a horizontal direction along the ditch by a motor controlled from outside 

2. A heater jig for vacuum deposition according to claim 1 for Utility Model 
Registration, characterized in that a range and speed of the back-and-forth driving is 
controlled from outside 

3. Detailed Description of the Device 
"f\ Object of the Device 

(a) Field of Industrial Application 

The device relates to a heater jig for heating a deposition source in a vacuum 
deposition system for attaching an electrode to a semiconductor material (wafer) or the 
like. 

(b) Related Art 

According to a conventional vacuum deposition system, vacuum deposition is 
conducted as shown in FIG 3 in the following manner: a vacuum chamber (15) is 
provided above a deposition chamber base (4) and a material applied with a deposition 
substance (19) is put on a deposition mask (18) made of metal, in which a deposition 
pattern is engraved, supported by a sample holder (17) in a high vacuum deposition 
chamber (16) inside the vacuum chamber (15), or alternatively, a semiconductor sample 
(19) having a deposition pattern formed by photolithographic in a resist is put on a 
sample support frame (18), then a deposition raw material is heated from below to be 
evaporated. To making this deposition raw material evaporated by heating, a method 
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by which an electrode (3) is fixed to a deposition chamber base plate (4) through an 
insulating seal (5), and a heater stopper (2) attached to the electrode is provided with a 
heater (1) (provided with a crucible for a deposition raw material) as shown in FIG 4, is 
employed. 

5 (c) Problem to be Solved by the Device 

According to the conventional heater jig for vacuum deposition, a relative 
position of a material applied with a deposition substance (wafer or the like) and a 
heater (evaporation source) is fixed; therefore, the following problems occur: 
(-f ) A deposition substance is radially scattered from a heater; therefore, variation is 
10 generated in thickness of a deposited substance on a surface of a material applied with a 
deposition substance, especially, in composition in the case where the deposition 
substance is an alloy; therefore, distribution is generated in which electrode 
characteristics are changed. 

(□) Heat from the heater is also radiated radially; therefore, in particular, a sample 

15 region right above the heater is drastically exposed to radiant heat from the heater. 
Hence, there are disadvantages in the portion that (1) a sample is metamorphosed 
thermally, (2) an electrode can not be formed by a lift-off method because a resist is 
cured, and (3) thermal reaction is generated between a deposition substance and a 
member applied with a deposition substance. 

20 (A) In particular, it is difficult to form an electrode uniformly at one time on a multiple 
large-sized wafers. Moreover, an additional deposition substance is required in the 
case of using a plurality of heaters, and accordingly, it takes cost in the case of using an 
expensive deposition substance such as gold or platinum, 
n. Embodiment of the Device 

25 (a) Means for Solving the Problem 

To solve the conventional problems, vacuum deposition is conducted while a 
heater provided with a crucible for a deposition raw material is made to conduct 
back-and-forth motion in a horizontal direction above a deposition chamber base plate 
by a motor according to the present device as shown in FIG 1. 

30 Hereinafter, a practical example of the present device is explained with 
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reference to the drawing. 

As shown in FIG. 2, a base (10) for a slider is fixed to a deposition chamber 
base plate (4). The base (10) for a slider is provided with two ditches (8) for a slider in 
parallel, and a slider (7) is attached to be capable of lateral movement by sliding along 
the ditch. The slider (7) is provided with an electrode (3) with being electrically 
insulated from the deposition chamber base plate (4) by an insulating electrode support 
(6), and a heater provided with a crucible for an evaporation raw material is attached 
between the electrodes (3). The electrode (3) is connected with flexibility to a 
hermetic sealed terminal which is insulated by an insulating seal (5) through an 
electrode leading braided wire (9) with respect to the deposition chamber base (4). 

The base (10) for a slider is provided with a motor (11). When the motor (11) 
is driven, a threaded rod (13) rotates and the threaded rod (13) passes through a threaded 
hole in the slider (7) to make the slider (7) move in a horizontal direction. The base 
(10) for a slider is provided with stoppers (12) in both ends to limit a moving range of 
the slider (7). The motor (11) is driven by an input line (14). The input line (14) is 
hermetic sealed and connected to a controller and a power source for a motor in the 
outside. When the slider (7) comes in contact with the two stoppers (12), a switch 
connected to the controller is operated to reverse the rotation of the motor (11), and 
accordingly, the slider (7) conducts back-and-forth motion between the stoppers (12). 
Therefore, a moving distance of the slider (7) can be arbitrarily determined by changing 
a distance between the stoppers (12). As the controller, for example, a microprocessor 
may be used, 
(b) Operation 

By using such a heater jig of the present device, in a lower portion of an object 
applied with a deposition substance (19) in a deposition chamber, a movement is 
conducted by a threaded rod (13) rotating by a motor (11) above a base (10) for a slider 
fixed to a deposition base (4) by sliding back and forth in a direction indicated by an 
arrow in the drawing as shown in FIG 1. 

A heater is moved during deposition, thereby dispersing vapor and radiant heat 
of a deposition raw material from the heater to a member applied with a deposition 
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substance as indicated by a dotted line in the drawing. In other words, the problems of 
a conventional method can be solved, for example, as follows: 

(1) A deposition raw material is deposited while a heater moves back and forth so as to 
cover the entire region in which a sample applied with a deposition substance exists; 

5 therefore, an electrode having a uniform thickness and composition can be formed to 
multiple samples at one time. 

(2) A heater is moved; therefore, heat radiation is not concentrated in a regional sample 
and temperature distribution is uniform, and accordingly, thermal metamorphism of a 
sample, curing of a resist, and thermal reaction with a deposition substance can be 

10 prevented. 

(3) One crucible for a deposition raw material is used; therefore, an entire deposition 
substance can be effectively used for deposition to a sample without waste, and it is 
economic. 

(c) Embodiment 

15 A heater jig for deposition having a structure shown in FIG 2 is manufactured. 

A small-sized motor which is commercially available is used for the motor. For 
example, a motor for a model is sufficient. A slider, a base for a slider, a stopper, an 
insulating electrode support, and the like are all made of a lightweight insulating 
material manufactured by bakelite. 

20 By using this jig, six pieces of n-type GaAs substrates with 2 in(|>, on the 

surface of which a straight electrode 2 mm square is orthogonally arranged in 10 mm 
pitch as a resist pattern, are arranged on the circumference, then, an Au-Ge-Ni alloy is 
deposited under vacuum of 1 x 10" 6 Torr, which is compared with deposition by a 
conventional method under the same condition. 

25 The deposition is conducted with a deposition thickness to be designed of 2000 

A at a speed of 5 A per second. This deposition thickness is monitored by a 
vibration thickness meter. The deposition is conducted for about 400 seconds, during 
which a slider is made to move back and forth one time every 10 seconds in a range of 
covering the six substrates. 

30 The difference in a step of a deposited electrode on the substrate is measured 
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by an a step method, and the composition of the alloy is measured by an EPMA 
method. 

In the case of using the heater jig of the present device, variation in both of 
thickness and composition of the electrode in one substrate and among the substrates is 
within 1%. By using a conventional jig, variation in thickness and composition for 
one substrate is 5% even in a substrate right above the heater. Further, in an example 
of a position apart from the heater, only about 70% of a value to be designed is obtained 
and only deposition with a slope in the substrate can be obtained. Furthermore, there 
is a case where a resist is cured on the substrate right above the heater, which makes it 
difficult to dissolve the resist by a lift-off method, and accordingly, an electrode pattern 
is not sufficiently formed. 
'\ Effect of the Device 

As thus explained above in detail, by using a heater jig for vacuum deposition 
of the present device, an electrode having a uniform thickness and composition can be 
formed on a large wafer or among wafers even if vacuum deposition is conducted to a 
multiple large substrates at the same time, and a high-integrated IC can be manufactured 
with high yield. Hence, it has a profound effect. 

4. Brief Description of the Drawings 

FIG 1 is a cross-sectional view showing a principle of a heater jig for vacuum 
deposition of the present device, and FIG 2 is a perspective view showing a specific 
example thereof. FIG. 3 is a cross-sectional view showing a principle of a 
conventional heater jig for vacuum deposition, and FIG 4 is a perspective view showing 
an actual example thereof. 

(1) . ..heater (provided with a crucible of an evaporation raw material), 

(2) . . .heater stopper, (3). . .electrode, 
(4). . .deposition chamber base, (5). . .insulating seal, 
(6). . .insulating electrode support, (7). . .slider, 

(8). . .ditch for a slider, (9). . .electrode leading braided wire, 
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(10) ... base for a slider, 

(11) . . .motor, (12). . .stopper, 

(13) ... threaded rod for slider movement, 

(14) . . .input line, (15). . .vacuum chamber, 
(16). . .vacuum deposition chamber, (17). . .sample holder, 

(18) . . .deposition mask or sample holder, 

(19) ... sample applied with a deposition substance, substrate, or wafer. 

CONCLUDED 
Agent: Masao Tanaka 



7/7 



HiS PAGE BLANK (uspto) 



